Interactions of nitroxides with plasma and blood: effect on 1/T1 of water protons.
Nitroxide stable free radicals (nitroxides) have potential utility as MRI contrast-enhancing agents with the additional capability of reflecting redox metabolism. In order to gain a better understanding of their potential interactions in vivo, we have studied the longitudinal NMRD profiles (1/T1 as a function of field strength) and ESR spectra for lipophilic and aqueous-soluble nitroxides in blood, plasma, and plasma components. Typical water-soluble nitroxides do not interact appreciably with blood, plasma, or plasma proteins. Fatty acid nitroxides do interact physically with blood, predominantly by intercalation within red blood cell membranes and binding to albumin. The latter interaction results in significantly enhanced relaxivity for the nitroxide/HSA complex. Relaxation of water protons in this case is dominated by inner sphere processes, ostensibly due to water molecules hydrogen bonded to nitroxide moieties. The rotational reorientation time for the complex, the electronic relaxation time, and the exchange time for the water molecule reversably bound to the nitroxide, all appear significantly to influence the correlation time (approximately 16 ns) for this inner sphere contribution.